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'ABSTRACT : PURPOSE: To obtain a semfeonductor BgW-entiitting element wh^ 
cavity in an Al QalnN-t>ased epitaxial crystal. 

CONSTITUTION: In an AIGalnN-based epitaxial crystal having a Wurtzite-type crystal 
structure, a groove Is cut vertically In the face of the eptiaxial crystal, an epitaxial crystal is 
grown on side faces of the groove, and a good Fabry- Perot cavity is fonned. Concretely, 
as shown in the figure, a groove 18 is dug in A GalnN-based crystal layers 12 to 16, a 
crystal growth layer 19 Is formed on Its sidewalls, and a flat reflecting face is formed. 
Thereby, it is possible to forni the Fabiy-Perrt cavity in the AIGalnN-based epitaxial 
crysfal, which has been difficult in conventional cases. 
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* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The manufacture approach of the semi-conductor light emitting device which protects the 
front face of the epitaxial (0001) crystal layer of an AlGaInN system nitride crystal by the protective 
coat, carries out exposure formation of the crystal face at which it crosses subsequently to a ** (0001) 
side and a right angle, and which faces, and is characterized by growing up the crystal of an AlGaInN 
system to be the appropriate back on this exposure crystal face, and finally removing the above- 
mentioned protective coat. 
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http://www4.ipdl.ncipi.gojp/cgi-bm/tran_web_cgi_,ejje?u=http%3A%2F 12/22/2004 



Page 1 of 2 




♦ NOTICES * 

JPO and NCIPl are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention is concerned with the manufacture approach of a semi-conductor 

light emitting device. 

[0002] 

[Description of the Prior Art] The light emitting device of a light field has been conventionally 
manufactured mainly using tiie phosphide of the groups III-V semiconducter, or an arsenide crystal. For 
example, GaP etc. is used for red by GaAsP, GaP, AlGalnP, and green. Although researches and 
developments of the component which emits blue glow with wavelength short recently more are done 
briskly, the larger nitride crystal of forbidden-band width of face is used for this, A light emitting device 
is made by usually forming the gay junction or the heterojunction which consists of the crystal of an 
AlGaInN system by metal-organic chemical vapor deposition on the field (0001) of a sapphire crystal. 
This is because a crystal with the best crystal growth on a field (0001) is given. Since light is taken out 
from the top face of a chip in the case of a light emitting diode, it is almost satisfactory, but when 
semiconductor laser will be made firom now on, how the cavity for laser oscillation is formed poses a big 
problem. 
[0003] 

[Problem(s) to be Solved by the Invention] It is using a hard ceramic substrate crystal called sapphire the 
first of a trouble. In the case of a light emitting diode, it is satisfactory if a wafer is cut down for a chip 
by the diamond sow. However, when making light a chip from a wafer in the case of edge-emitting LED 
(Light Emitting Diodes) and laser which are taken out from the side face of a chip, it needs to be divided 
finely. It is because trouble will arise in extraction of light if it is divided irregularly or is ruined. 
Especially in the case of laser, a cleavage plane is made finely and the good mirror plane of parallelism 
must be acquired. Both the epitaxial crystals attached a substrate crystal and on it are crystals of a 
wurtzite mold, and the second trouble is not having the crystal face which can carry out cleavage easily. 
When a crystal is thin, a field (0001) can be barely used as a cleavage plane, but since a field becomes as 
mentioned above (0001) in a crystal growth side in the case of the epitaxial growth of the nitride set as 
the object of this invention, in the usual laser structure, it cannot use as a reflector of a cavity. (0001) It 
becomes a key for realizing semiconductor laser by this ingredient system how a mirror plane 
perpendicular to a field is formed by approaches other than cleavage. 

[0004] The purpose of this invention is to offer the manufacture approach of the semi-conductor light 

emitting device which solved the above-mentioned trouble. 

[0005] 

[Means for Solving the Problem] the ** which does not depend the above-mentioned purpose on 
cleavage - crystal growth - 4 - the flat crystal face is formed and it is attained by using this as a 
reflector of a laser cavity. First, the fi-ont face of the AlGaInN system crystal layer which grew on the 
wafer (0001) is protected by depositing a protective coat (for example, Si02 fihn), and, subsequently a 
slot parallel on a wafer is formed with a photograph RISOGURAFU technique and etching techniques. 
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such as etching. The side face of a slot chooses experiment conditions so that it may become 
perpendicular to a front face as much as possible. This wafer is put into a crystal growth furnace, and the 
crystal of an AlGaInN system is grown up to be the part of a slot. With crystal growth, the irregularity 
on the front face of a slot produced by processing of a slot is accustomed gradually, and forms a flat side 
face. 
[0006] 

[Function] Since the side face of the slot cut in parallel on a wafer by the above-mentioned means turns 
into a flat surface specified in the crystal face, a reflection factor can form a high cavity with sufficient 
parallelism on the epitaxial (0001) wafer of the wurtzite mold AlGalnN. 
[0007] 

[Example] This invention is explained based on drawing 1 . An organic metal vapor-phase-epitaxial- 
growth method is used for crystal growth. Trimethylaluminum, trimethylgallium, and trimethylindium 
are made into the precursor of an III group element, and ammonia is used as a precursor of V group 
element. After putting the substrate (0001) crystal 1 1 of sapphire into a crystal growth furnace and 
heating at 1000 degrees C, the above-mentioned precursor is passed on it and 10 micrometers and 5 
which were grown up 2 micrometers 1 micrometer 0.1 micrometers 1 micrometer layer structures are 
formed for each class of the GaN layer 12, the AlGalnN layer 13, the GaInN layer 14, the AlGalnN 
layer 15, and the GaN layer 16, respectively. A carrier becomes possible [ the guided wave of light ] to 
close according to this structure. This wafer is taken out, Si02 film 17 is attached on that front face, and 
the slot 18 parallel to the [1 1-20] direction with a width of face of 500 micrometers is formed every 500 
micrometers after said nitride crystal of five layers by photograph RISOGURAFU and the dry etching 
using SiC14. When this wafer was again put into the crystal growth furnace and 5 micrometers grew the 
AlGaN layer 19, the Fabry-Perot reflector 20 of the good pair of parallelism was formed in the side face 
of a slot. When this wafer was cut down at the right angle in the reflector at width of face of 400 
micrometers and having been excited by ultraviolet rays with a wavelength of 442 micrometers, the laser 
oscillation of blue glow with a wavelength of 480nm was shown. Although this example showed the 
example which took the direction of a slot in the [1 1-20] direction, the [1-100] direction is sufficient and 
the crystal face between these two fields may be used. 
[0008] 

[Effect of the Invention] According to this invention, in the AlGalnN system crystal which has the 
crystal structure of a wurtzite mold, the Fabry-Perot cavity formation was conventionally difficult the 
cavity can be formed. 
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DESCRIPTION OF DRAWINGS 



[BriefDescription of the Drawings] ^ t xt * »„:*o^;oi 

[Drawing 11 The sectional view of the photoconductive wave structure by the AlGaInN system epitaxial 



crystal. 

[Descnption ofNo^^^^^^ An AlGaN layer. 16 / A GaN layer, 17 / - Si02 fihn, 18 / -- A slot, 19 / 
- AlGaN layer. ] - (0001) A silicon-on-sapphire crystal, 12 ~ A GaN layer, 13 ~ An AlGaN layer, 14 
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